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[flia^XH 2003.05.15 

[^S£i.ssi ma^ mm :fm ms. aioixn qo\2.e. 

9 = WIDELY TUNABLE SAMPLEO-GRATING DISTRIBUTED FEEDBACK LASER 

DIODE 

[ S ^ &i 3 H ] 3-1 998-007763-8 
[CHBiei] 

[SSI ^ai^&i 

[ □ dl ej 3 H ] 9-2000- 1 00004-8 

[xise^BiAH ^^IA^ ^diAh §!^si. ^E-iAh 

[iLm^^mm&s.] 2000-051975-8 

[^S°l S^auil OH.Su Hwan 

[^eje^eisl 680212-1901813 

[o^Bi^] 305-503 

□3S^A| s^□^S0HI^M 112-102 

[^^1 KR 

S^S:'|] PARK, Moon Ho 

[^Eie^Simi, 591015-1817510 

[^^oj^] 305-345 

CHS^^AI t^#0^fl^M 111-501 

[^^] KR 

9^S:>I1 LEEJI Myon 

[^eie^&isl 710310-1386921 
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305-503 

t^^l CHS^^AI Eh^OmhM 103-303 

[^^1 KR 

[^921 9^s:>ll LEE.Chul Wook 

[^eiS^eimi 670813-1674015 

[^^SlS] 305-503 

[^^1 cHS^^Ai 199 ^i^3ao^s^m 308-301 

[^^1 KR 

[^921 S^s:)!! KIM.Ki Soo 

720202-1480716 

[o^eis] 560-849 

[^^1 2£h^£ S^AI My§3:'^ 23-14 

[^^1 KR 

[^S°J S^s:?ll KO.Hyun Sung 

[^Sie^ejSl 660521-1068339 

302-120 

[^^1 OI^I^^AI H=?- 1380-1 0m>i^ 617s 

[^^1 KR 

[^S2| 9^5:>ll PARK.Sahng Gi 

[^eie^eisl 641221-1777616 

[^Seis] 302-781 

[^^1 cH^i^^Ai eii^s ^^4^o^H^M 102-308 

[^^] KR 
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If 
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S^s:*!] CHUNG, Young Chul 

[^SJe^ysl 590120-1932111 

139-923 

i^^} Mmm^M h^m^ mmm ^xia^om^ 101-1103 

[^^1 KR 

S^a:)!] KIM.Su Hyun 

[^eJS^eisJ 731017-1047712 

122-050 

[^^1 /HS^^Ai Bm=p- ^mm 321-11 30m 

[^^1 KR 

20 e 29,000 

13 3 13.000 

0 OS 

[4!A^S^S] 12 if 493,000 ^ 

[tf:*!!] 535,000 ^ 

[2,^3^ 4=4=S] 267,500 B 

[:>l#oi2l 

[^Al 3 Si oil S|°^ 
[g^AHWJ 1. S^^AH- SA||A1(£S)_1S 
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^ nfl^^5^<Hl -e-Bl*>:il. ^ :^cfl^ S}-^ 7>€(30nmol^)ol 7}^^ 

7>^ eflo];^-] cfol^^l- ;^l^^]-7l ^t!: o]^ ^ ^^^^ ^# ^7] 7}- a-^^ 

^7l]2l SG-DFB( Samp led Grating Distributed Feedback) ^^-^S. ^^^S^Jl ^ ¥2:^^ 
^# >^><^H1 ^'iJ^ ^^J-7>^ SG-DFB eflol;^ tq-ol^^i- ;^l^tbcf. ^ 

SG-DFG eflo];^^ cfoj^c,^ z]- SG-DFB ^S-f-ofl ^^15]^ ^]o]c^<^s] #^1- 
oil al-s^- oi^^ Ir^^^o.^ ^cfl^ s)-^>7>^ol 7>^*>d1 , sj-^J- 7>^ eHo];^-! 

ol^^ofl ^Vr^.^ 7Mia^i %n ^ J:#<^1 -f^^ ^1^^ 



i 3 
[Aflolo]! 

7}^ eflo];^-] cfclij.c ^ ^#^^>. sl^^^V, SG-DFB, 
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4^ ^5. cfol^c {WIDELY TUNABLE SAMPLED-GRATING 

DISTRIBUTED FEEDBACK LASER DIODE} 



i^^^ ^^^^ ^A^^l 

Slafe #sfl 7l#oil o^^v ^jos., ^^^slfe Eflolx-lo] 7^^^ ^ o;^^ ^#:^^> 

£lb^ £la<Hl 511*^1 ^-1 ^0]^:^^ SG-DBR ^^oll ^wl^l^ s\^^7]■ 7fl»^iE. 

£lc^ £la<^l :£^1^ Bll<^l>H cfoj^coii^^o^ SG-DBR ^a]- ^rfie^ o. 7i]e^^o. 

£.2b^ £.2a<Hl i^]^ ^^^^><^1 ^a]- 7fl5^2^ o.^ £A]t!: i^. 

:£3^ ^ ^^^^ wV^^tb ^Aloflofl it|-s. 4^71-^ ^-t^^V ^5LtS|1^ 

£4b^ £4a<^l £Al^ ^i^fl:^: sD^^l^^i^^ :§l^^^l-oil S]t!r ^^e^ o. ^^e^ 

^-2.5. £A]^ 
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S5a^ £3<H1 eilol^H cf 0]^:= ofl a-^ ;H11 "^^^ ^ :^]o]c^<^o:^ 

^^1: ^Sl-7> ^Si* ^ <^^<^l^i^ tiVAV^^H^^ ^B^-vfl^ 7ll^£. 

£5b^ S.3<^1 £^1^ s^lo];^^ 4<^l-2-^<Hl>H '^^^ ^12 '^^^ t!:^ cg^oflAlsl 

^^MlcH cg^o^ #^1-^ ^sl-^]^* ^4- ^^1- £Al^V ZLEll^. 

£.7€- :£3oll £Ai^ ^#^;^> ^^T'-ll* 2ll<5l^-1 cfol-^.-^ 



* «.ofl tfltl- * 

30 : InP 7]:sQ: 31 : InP -f-sfl^^ 

32 : InGaAsP Ssj-S-f- 33 : ^^'^'^t]- -fl- ^^^^ 

34a : ^71^1 ^%■^7]■ 34b : ^7] 2] ^^^7]■ 

35a : ;^ll ^^1-;*1H<^«^ 35b : ^12 ^^1-^H<^^ 

36 : ^^^} 3.^^ 

37a : ol^"^^ 37b: ^12 o]^*^^ 
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0030030777 %:^ <^^1-: 2003/10/23 

38a : ^^^^l^H-g- 38b : ^l2 ^^Ml^l-g- 

39 : 41 : InP ^^^>^# 

42 : InP ^^^V^f' 



<25> ^ ^x^^ eflo];^] t:fo]^^oil ^o.^., ^#2^;^>ol s.^^^ o]^^>c^ ^ 

^ 'fJ-^Sl :fAl^ ^^O] A>-g-£]jl ojcl-. O] HJ-AI o. cfs. ^^^^ 7].^^^ ^|.o^o^ 

^-a^^^ <^l-§-*H ^>M-^ ^-^^-B-l- -i-sfl ^^s. ^^^1- 

-H-*?^^^^ -H-H^^l-cf. oie^^j. sf^i-^^ Hj-Aio^ ^^A^^ o^e^ Bl-^Vcfl 
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<28> S^^^ 7>^ ^]o]^] C^-ojiH.^ O^S] -g-g-<^^ollAi A^^]-^ AfoJrO. '^^^t}7] ^tflA^^ Jl#^(> 

lOmW), C-band cfl^!: 4^ 7h^(>32nin), 4^ 7>^(>10ns), Jl^ ^^^S(> 

2.5Gbps) ^ ^<g^<^l 7>^3flo]: ^cf. 

<29> ^7l]^7l-yCl 71] ^5] TIM- CflJL^^ Bl-^ 7>^ 2^1 o]^-] cfoj^c^ ^ "-^E _a 

HflZL aVAX Samp led grating distributed Bragg reflector : SG-DBR) efloj^^^ c]-oliJ.c _ ^7]^ 

^7l7V ^2:^ W-eflu w]:Al-7l (Super-Structure Grating Distributed Bragg 
Reflector: SSG-DBR) ^]^]^'\ ^^]^^, ^7^> a}:^]-7l5|- :£-§- ^cfls^^^^ 

^^7] (Grating-Assisted Codirectional-coupler with Sampled grating Reflector : GCSR) si] 

<30> o]t} £1^* ^S*>o^ ^efl 7l^o]i cfls^o] c^e^ 2}-^ 7].^ eflol^-l cfol^ 

<3i> S.lafe T^l^^^ >ll4,896,325:^«5fl 71:^11^ ^# ^;^> a>A>(Sampled grating 

distributed Bragg reflector : SG-DBR) ^]<^]^^ ^2:5^- ^Hl^Hs)^* 7'^^^^S. £. 

<32> siaofl SG-DBR 5)1 ol;^-] cfo]^^^ si[^ 7>^# ^sfl ellol;^-^ ^^^9] SG-DBR 

•^^(11,14). ^s|-7> «^^(12) ^ 2:^ «=§^(13)fi1 # 4711 

£H ^4. olel^ SG-DBR efl^l^^ cl-<^lil^<^lA^ #^sl^ eH^l^-l^ sj-^* 7>^a17'] 

7l ^sfl^i^ 2)-^ 71-^^ tHM^H^ 2)^(Vernier control circuit : 17), ^ 
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<g^2^oi 4^ o]^^ ;^]o] Sl^COffset control circuit : 18), ^'^^'^^Sl ^^i- 

5]^(Phase control circuit: 16) ^ o]^ ^]o]s]S.(Gain control circuit : 15)-^-^ ^1 

<33> o]9\. SG-DBR efloj^i cfoj^j^o^ 7]^ cf-g-ji)- ^cf. ol^cg^(i2)ofl 

SG-DBR Sl^A^ s[^o^ ^B|-'?>ol 511 <^1^^ xflollA^ ^:^o] 7}^^}?]] 

<34> c^7]A] ^iao\] SG-DBR £lb^ ^#^;^>( Samp led Grating) ^^7]- 

<=H <^l&lt!: ^#^^H1 Z.lc^ ti>A> ^rfjH^ ^^^^ 7>;<l7ll ^4. 

^S^ll- o. ^^^;;^^o^ ^7l(Z)<^l s^sflAi ^;^^^cf. ^ A-l^ c)-^ ^7] 

* 7>^1^ ^#^^1-^ SG-DBR<^^(11,14)* <y=^oll ^^Al7H, SG-DBR (11,14)21 ai-A> ^ 

<35> Z1E]JL SG-DBR <^^(11, 14)21 ^^1-^ -toll 2l«)l ^Sj- Al7l^. aVAV ^^H^2l zl- 3Jl3 

^ sl-^^V^l -^^ItV ^11 olt^>7ll ^cf. oje-I^V tiVA} 511 a^l ol-f-o.^ oisfl ^^1*>^ aV 

Af 311321 5)-^Vol W>^7fl 7>l^ ^ ^ ^711 ^cf. <^^(13)^ 

SG-DBR<H1 21*11 ^S^^^ <^1^ (12)21 S.=.(Longitudinal mode)^2l :?>^^ S^^H ^ 

^2^oi 3X).;^7]-^olu|- nVA} 3i\3.^] s.^^ ^^I^It^^ 51-^21 sl-^l* ^cflsl- ^1^1^ ^ 

o\^]^ ^^=^21 SG-DBR ^^(11, 14)^4 ^^1- 2:^<^^ (13)21 ^^i^ 

33-9 



1020030030777 ^^ <a;<>: 2003/10/23 

<36> ZLeii4, o]e^tb SG-DBR ^\o]:^] ^o]^^^ jxj-^g- 7}^^ t}7] ^sflA^ oj:^o:| SG-DBR '^^s] # 

tS\^ML 7>^# ^tfl <a=^ofl SG-DBR "^^oflAi ^^J*>^ ^^0)1 % Ju^ 

<37> ojEitl- t!-7l11- ^4^>7l ^sfl tiVi^l ^f^^7l (Semiconductor Optical Amplifier 

:SOA)* Al^Ai o^^7> ^^£|JL SZ^l^V, eflo];^-! cfo] 

^2:7> c-l 4^^>7fl 51 <H <H^-g.cl ^;;tll*V^ ^^l^o] ^^l^cf. 

<38> i2a^ ell^l^i^ 7>^^ ^ ^;^1.^7l7> ^3:^ ^-eflii 

(SSG-DBR) eflo]^-] cfoj^^o^ s^^^;^> jfl^to]:;!, £2b^ £2a<^l S.^]^ ^^^^V^l ^tb ^5 

sll<5l^-1 SSG-DBR cl-oj^JE.-!- £2a ^ £.2b» #S^><=i ^^^4. 

<39> SSG-DBR ^]^]^] ^<^]^^^ ^1^^^ ^15,325,392:£<H1 7l;?ll£)^cf. SSG-DBR efl^lp^^ tz^o]^^^ 
7l^al s.l<Hl 3E.Al^ SG-DBR Eflolx-] iq-o]^^^ -o^}^ ^3,9:^. ^^^t^. ^, £1 

^]^^ SG-DBR i:fl^<^l SSG-DBR ^^<^] ^hI^]^ ^^^Icf- 
<40> £2ao]l M-Hf'di s)-^ 7>^^ ^t!: ^wls]^ ^^^^>^ ^2:^ SG-DBR:b|- 'U^ 

^ ^7]S. ^2: i^SiOjcf. oje^^V 5|^^;^>o] :g.yj. ^2:<=>\] ^^^^ ^Va> 

H2b55|- ^^IMTll ^cf. ^ ^A} 3r)a^ ^7](Z)ofl ^sfl^i 

<41> zieii^. SSG-DBR r^i]o]7^ Cfo]^^- ^j.^ cg^^ ^y^lji 0.1^ _ jlf^J. 7].^oil 421- 

#^ ^sl-^^l- ^ ^ ^^l'?}. SG-DBR efloj^i cfoj^^sq- v}^7}:^]S. ''^^2] 
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SSG-DBR '^^•Hl^i ^^o] ^va^^Vji, ^^tj- s\^i ^SiS. 91^ ^]^^ 'H^-g-^ 7>^ 

<42> >a-^tb 3)-^ eflol;^] cfol^c s^c]]^ ^2fl7l^oil o:|^ sl-;^- 7>^ ellol;^-! cfol^ = s.fe 

GCSR eflol;^^ t:fo]^cS!f s)-;^- 7]-^ ^-^£(Tunable twin-guide) eflol>cl 40]^=. ^o] oj^c^-. zl 
siM- ^l&lt!: T^^^ sfl^l^i ^1^^1-71 ^5fl ;»ll'^^^i-(Re-growth)2f <!^2^-(Etching)^ 

tiV^tflo) §V7l 141^011, ^Mo] o]^ji cfl^^jAHl ^^*>;^1 ^^V ^;^l^ol oxr^. 



^ ^^-^ ^7]2] ^^]^4r ^]oy^ ^o^S.. ^sflsl 4^ 7}^ ^]o]^] 4 

x:fl^ st^^^ 7}-^(30nm<^l^>)<=>l 7>^t> ^1-^ 7]-^ eflo]^-] 1:^0]^^^ ^l^s:>^ 



^wls^V^ ^^7>^ 2llol;^-1 cfol^coil ^o^A^, >a-7l ;^ll o]s.<^^ofl ^^U ^ 

m SG-DFB ^ ^1-71 ;H]2 ol^c^^ofl ;^l2 ^711- 7}^]^ ^^^7.}7} %^^S\J1 ^ 
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7l ^#^;^> ^^oMl^H 'g^oj ^^^^ ;(il2 SG-DFB ^wl^l-D^; ^V7l >ll 

1 ^ ^12 ^^M1<H <^^2l ^^1- ^s[o\] 4b} 't^^l-^ ell ^-121 4^^<^1 7l-^£l^ ^%^^} 

<46> a^V, ^ ^1^^ ol:^^}- ^11 ;H12 <^^* 71^^; >^7l 7lJ^>a-2l ^7] 

oi<^«^ ^71 ±^ ^>^^>tq- ^ti]^ c^-f' <a=;^> ^i- %^^f^; ^71* 7>^io^ >^v7i ^ 

^#^^> -^l-^Hl ^]2 ^#^^1- <=g^; ^J-71 s.si-S-#^j-oil ^w]^ #Hfl:^#; 

^11 '^'^^ ^y] ^sfl^f- ^Hl ^^^slo^, ^^MH"^^<^1 ^l^^>7l ^^V ^11 ^ 

-^71 ;H12 >^7l #efl^# >a-<Hl ^^^^1^, ^7l ^ >^M1 <^ ^ o)] ^^1- 

^1^^1-71 ^12 ^^j-^l^H^ ^^-71 ;^li >^V7l #Efl^# >bHl ^^^sl^, ^7] ^ 

^oMlo]'^^ Ol^lo^ H3l-S#ofl ^^M. ^]^t\7] /^U ol^<^.^-g- ^ ^7l ;^l2 <^ ^ 

^12 o]s.<^^^ ^^t}^ £ll<^l^i^ 7>^^ ^ ^#^^> ^^L^^l 

<47> ^o] tg^j^ SG-DFB ell<^l;^-] cfol^coil^i ^7]2] ^#^;^>^ ;^l2 ^7] 

2\ ^%:^7]- Afololl ^>^^S|^ ^^MH #^1-^ ^^^V^ Sj-^o] o^^^ a 

^ o.^ 7>^^ ^ ^<^li=l-. ol Oil 7]^^ InP 7^, £Sl-S#^ 

InGaAsP/^l'i. #efl-^#^ InPo] 7>^^}-cf. 

<48> ^7lfi^ ^^^TiVsq. ;H12 ^7131 ^#^^H1 ^'a-^l^H 

<y7Hl #^l-ol ^3}-sl£^ ^ja.<Hl ni|.2^. ^^tb SG-DFB 4^ 7} 
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^ -g-^l^Ml ^ ^4*1 ^^^>7l ^*H, ^ ^^^^ 7]-^^ wV^^tb ^^1<^1 

* ^^«^>7lS tbC]-. ^ <^]^M^^ 7flAlS]^ ^AHlofl ^;g3£l^ 

^O] 0>qBl. AiS. Cf^ Cfoj:^ ^Bfl^ ^ SZ^t^. ^ ^^]^]^ ^ 7l]Al7l- 

t}^ 7]-^ ^V^lTll ^^9] ^^^l-Tfl <y:^^7l 

^#^^> ^5L^-ll^(Sampled Grating Distributed FeedBack, SG-WB^ ^) 5ll<5l^-1 

<5i> ^ ^A]<:^loi] 4=. SG-DFB s|-^^7>^ eflo]^^ Cfoj^co^ 7].^v e ^^1^ £3^1 £Al€ «> 
5^1- ^ z^z^-sl «:^^#^><^1<^1 ^11 ^ ^12 ^^;^lo1 <^^(35a.35b)<^l ^''^^JL 

m ^7l(Zo)» 7}^]^ ^^^^}i34:a)9\., ;H12 ^7l(Z'o)l- 7H^ ;5ll2 ^#^;^>(34b)» 
AiS. nf^- 27fl^ ^ ^12 '^'^(/^H ^ :^]2 SG-DFB ^S^)<^1 ^^^V^ ^<^14. 

<52> ^ ^Ajo^loll IC).^ SG-DFB Bflol^i Cfol^c^ <:g^ai)- ;^]l2 <^ ^ ofl ^Hl^]^ ^'^-^I'H 

^ '^^(SOnmol^^J-)^ 7l-^ol 7l-^sl-7il ^cf. 
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<53> SG-DFB ^S-¥-)-a: ^J^-S-'S, l-Efl^^o.^ InP 7] 

^(30)^^011 ^7l(Zo)l- 7}^]^ 41 ^# ^;;^>(34a)7> ^^^s]Jl, ZL ^V-f-ol] InGaAsP S^S. 
f^(32)ol ^^js]o1 SiJl, InGaAsP £s|-s#(32) ^Ji\^<^] ^1 ^^^1<H <^^(35a)4 ols.<^^ol 

*y=^> ^S-^<^1 7}^^ %^^#(33)ol ^^^£]<H ^cf. nelJi #Efl^#o.s. 
ol-§-Sl^ InP #2fl = #(31)ol n ^ofl ^^ys^ol o^cf. inP #Efl^f^(31) ^>-f<Hl^ ^ 

^*<^] ^^jsl^cfl, ^^;^lcH «:g^(35a) ^^^ll^ ^^Mjol-g- :^^(38a)o1 
^]^■ "^^^^l %^^#(33) ^11 ojs. <^^^ ^^(37a)<^l ^^J^n]-. 

<54> ^tlr, InP #£fl = #(30) *>-^<Hl n^ ^^(39)ol ^^^SlJl. aVs.^] ^]o]7^ Ti|-ol^ = 

<55> ;H12 <^^(;^112 SG-DFB)^ :5i^l^o.^ ^^^^ 7>^lv:f, tj-^ ^^J:;^} 

<56> cg^o^ *>^^#(33) ^]-cfoii ^-^^^ ^12 ^7l(Z'o)» 7>^1^ ^12 ^#^^>(34b) 

^ 41 c^o^ %^^#(33) ^m<^i ^11 ^%^7.H34h)^ ^7i(zo)^ i4=-7ii 

<57> o^7lA-l ^11 o^^^. ;^12 •^'^sl o]^ <^^oi ( 33 ) 2f , ^^Mjo^ <^ « (35a , 35b)^ oj] 

^i:fl InGaAsP A'^S] ^^7|.:^^].i^ ^ ^ cg^oflA-lo] wjj^^^o. ^ ojcf. ^o] 

41 cg^jj}. o]^ cg^o] %A^^(33)^ 1.55;an2] sj-^* ^v- jnGaAsP, 

'^^(35a,35b)^ 1.3AflnSl aj:^7^ sj-^^ InGaAsPS. ^^7>^^l-4. 



33-14 



0030030777 #^ ^^]-: 2003/10/23 

<58> £4a^ -i-^i-^tl ^(Distributed FeedBack , s> DFBe^- ^) eflo];^^ cfol^jco^ 2| 

^^7} 7l|^£oiji, £4b^ S.4a<^l -£^1^ efl^l^i^l Sj^^^Hl ^t!: ^^1- ^ 

^H^^ 7M^^S lEA]^ ST^c^lcf. £4a5q- S.4b« ^S*H DFB t^o]^^^ 

<59> nVS.^]] i]]o]7.]o^ o]^ c^^o\]A^^ ^^^]^^ ^^<H1 ^tb «o># 

(Spontaneous emission)<Hl ^tfl ^s^l- ^^^J^l^irf. ol^T]] ^^S^ ^sj-^ ^^^<^1 ^ 

(Stimulated emission)<Hl ^^W: -^:£«o^#^ ^>^«J-#^1 ^^fl^l ^J^j^ 

^^sl-ofl o^^A-l ^A^s]ji, ol^Tll ^S^J^ t:1-<^1-2.^ ^-¥-<=HlAi ^«flA-1 

<6i> tl:^^ DFB aVS^I cf<^l^ = ^ ^1^ <^ ^ ifl'*!] £4a^+ 3t]^l(A)l- 

^ s\^^7]-^ ^^^^ ^SSAl, o]el^ OVA} ^^H^^ iE.4b2j- ^^-o] ^^zl 

<62> ^^V, eflo];^-) Cl-Oj^^ollA^ ^^^5Al7l^ <^^2^ <y:Cfoll -?-^^> ^^^^Ml 
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<63> {^^^ 1] Xb = 2ng X A 

<64> a^7lA-l ng ^ ^^jolcf. DFB 

<65> t!-^, SG-DFB cfol-2.JE.^ £4aofl Sa]^ 31^^;<>1- ^^tb ^7lD>cf ^^^a]^ 

^#^^>1- <^l-g-^>^ ^<^m. ^^7l vfl-^^ ^;^> ^^7} £35^- ^o] :^^>( Samp led 

grating : SG) ^BflS S)^ ^-f'Hl^ i^B^c>l Slc^^- ^7] nfl^ofl z]-z]-o] ai-A} 51)3 

e^^ofl^^ ^v^7l-^^l-7i] ^nf. ^ 2.^3. 71-^A^ol o;io.ii|, z^- 2.^ :^o^ ^^o. 

^#^^H1 ^*fl ^57]^ til-Al- ^^E^ ^0.13^, o>Eflo) ^«:}-<M2^ ^ o;i 

<66> 21 A \= / (2 ng m 

<67> o^7lAl, ^^^l-oli^. ^#^^1-^ ^711- ^t!:i=f. ^1^4 ^<=>] SG-DFB 

<^^o] ^^^^> A}o]6]] ^^^^]c] c^^^ ^l^ollAi ^^oMl<^ ^7>S]^ ^ 

2:^«>7?1 El^ ^'S-^H #^l-ol y^^S\o] ^^^lo] cg^^ -^jq-^V^ :f5l|-o^ 

^^-^ ^sj-Ai^tq-. oja^t!: ^s)-^ ^qa.* cl-g-Aj^]^ ^^*><^ 

<68> oie^^V ^-^Ml^l <^^oi ^o^^ SG-DFB eflo]^^ cfoj^^^ ci-o^ 3.^^. ^^t}?]] t}7] 
^^A^ -& ^'^oflAi^ ^^>o^ ^7] 7]. Ais. -^711 si SG-DFB ^ ;^12 SG-DFB ^S-^ 
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<69> ;«fll SG-DFB ^ ^12 SG-DFB ^2:-^<^l ^ >il2 ^#^;^>(34a,34b)^ sl^:^y^>( 

<70> £5a^ £3<H1 £^1^ eflol^-l cfoj^^cHiA-^ c^^j!]- ;^]2 ^^^oflA-^o^ ^^v 

(38a, 38b)S] #^1- ^S}-7} ^-f ^ <^^ollAio^ ti}A>>,^E^^ M-Bfifl^ jfl^^ojcf. 



;*ll<H<^^(38a, 38b)^ ^5}-^>^* ^ o^^o\]a^o^ ^^a} ^^e^^ ^^^^ 7fl 

H5c^ £3«^1 i^l^ silolx-l tq-olij.:coiiAi ;5fli <^^o^ ^1cH'=g^(38a)3}- ;*ll2 

^l<H*^^(39b)^ ^^1-^ 3.7]^ ^3}-Al^^ ;g-f Z^- c^o^o1lA-lo:| tiVA>i:a)H^# 

7>^ ^Sl« ^'^tlri:^. 

£5a# ^^sr>o^ #3^:^-^. £3<^1 e-ll<^l^i tq-oj^co] SG-DFB ^1 

2SG-DFB^2:-^^ 31^^^>(34a.34b)^ ^7MA)7} ^JL ^%^7.}o\ ^7] (Zo.Z'o)7}- a-]^ cfs 
SG-DFB >112SG-DFB^2:-^^ ^3.7} 'U^]^^-. 
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<75> o]o]/<] £5bl- ^S*><^ ^12 SG-DFB ^2:-^ Si JLS.7ji s)^ 

^^^^ ^12 SG-DFB ^S^<H1 ^tils]^ ^^M1<H ^^(35b)sl ^^1-^ ^sj- a]^^ 

^-f ^12 SG-DFB ^S^Sl «>A> r^x^S^C^^ ol^*>7fl S\o] SG-DFB ^2:^ 

. ^l2SG-DFB^2i^<^l>H tiVA> ^3L^ -l^V «>a]. 5qa.«ll^i 'a^ls^VTl] €4. 



<76> <^^l£|^ al-A> S|-^J-5l ^2|.ofl l^e^- ^^*>^ \3}^7]] S\o] o]J^^d^A^ 

<77> o] nil SG-DFB ^^^1^ /^l^ ^1^1^ ^^1^^ ^^1- ^ 

3.^ Tfl^ ^5|-s:>7l] £)<H "i:^ ^^^S. ojofl 45^. ^S)-srV7il ^cf. o] ^ «J-Ai o.^ ^ 2^ 

<78> 7>^£]^ JX).^o| o. ^^=.0^ oj^^ rp.^ «.( 7] ^ ;tlU SG-DFB 

)B\ uVAV 3il3^o^ ^^"^l-^ ^5|-^>7ll ^t:f. #^1:^ ;^l2 ^^MH-§- 

(38a, 38b)<^l^i ^^-(39)^ * = 7fl s)^ S^^^S.Ai ^sJ-^j-Tfl ^cf. 

<79> ;^1^«flAi £5c» ^^^>o^ ^3^^^. ^11 SG-DFB ^^-^^ ^'^^I'H '^•^(35a):4 ^12 

SG-DFB ^^^^ ^^^^1^ ^^^(355)011 ^si-Aj^A-l z^- #^1-* 

<80> ojol] r4el- ^^1S|^ tiVA). 51)3.51 «}A> >^;rflE^o^ o]-^^^ ^^*>7ll ^Cf. ^ 

n ^S-?-2l ^^v^io^ cg'^(35a,35b)ofl ^^^^ ^Sj-oll irj-e)- ^^s}-^ jtj-^^ 
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<81> SEtt ^'S-^l^ -2.^^ ^^1: ^7]-A]75^Jl. o]^ ol^H ^>^^lo^ 

^Sl-A]^ 41, SG-DFB ^2:-^^ ^^Mlo^ 

<^^(35a)3l- >il2 SG-DFB ^2:^^ ^^^1<H '=§^(35b)'^l ^ = ^ ^^^^ 371^ ^5|-a1 

'S^^tl sj-^J- 7>^£ 7>^*l-cf. o] ^-fofl^ ^^-^^1 ^>^;H1'^ <^^(35a,35b)<^l 
^^S. ^^7} ^=711 ^l-c^ W.£flZl 31)-^ -^e Bj-^'^l^i 3}-^ 7]-^o] 7> 

<82> c^li- i-o:) SG-DFB ^2:Sl ^^^^^lo^-g- ^^(35b)* ^'^^^l- ^7>Al?^ 

^12 SG-DFB ^2:^^ ^^Ml<>1<^^(35b)^ #^lr* ^sj-Al^^, ^ SG-DFB ^^^^1- 

^12 SG-DFB ^S^^ a]:A>>,rfi>^E^^ ^1 ^1 ^cf. (£5b #2:) o]o]a^ ^tiH SG-DFB ^^^2^- 

^12 SG-DFB ^>a-^l<^<^^<^l ^STfl S)^ ^^tb a7lS -l^>-¥- 

ly-o] 51-^ 7]-^ s.^^^ ^iq^ ^11- ^«y«]-7l ^«fl ^Al-xV A]<^^ fitLSpi It-Step 
time-domain model, B.-S. Kim; Y. Chung: J.-S. Lee, "An efficient split-step time-domain 
dynamic modeling of DFB/DBR laser diodes," IEEE J. of Quantum Electronics, Vol. 36, No. 
7, pp. 787-794, Jul 2000.]^ <5l-§-*H^i 3.2] tb Ji<=^^^ ^^]^. ^7] 

S-t^ DFB/DBR ^\o]7;\ cfoj^^^ «fl^*>^ Ju^^^^ 3.^i.S. '>^^7^ 9X^. 
<84> ^Q6\] HEfl^^ m ^^aJf <^ ^ ;^l-(34a , 34b) ^7l# z|-zj- 202.5mm. 

192mmS. 7>^ z^" <^^<HlA-lol ^#^^> 7fl^l- 3^S b^><>^ ^^1 4i:^>Sl :a<^l» 1183.5mm 
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<85> £6* ^2^t}c^ ^^M.^, ^12 SG-DFB ^-^-^jcH <^ ^ (38b)<^l ^^^^ ^^^<H] 

SG-DFB ^S-^sl ^>^>;^lcH<^^(38b)s] ^^l-o] ^sj-^cH] tcj-e]- ^^^j-^^ 
200GHz(1.6nm)'?>^ ^Jl ^^^}Jl l- ^ ^fecfl o]^^ ^«]-^2ofl 2l«fl <^ 

^S] tij-Al- 3Z]S ^^s]. ^ o^tcf. o]9\. ^21-1- ^ ^^o] ;^]X\ 

SG-DFB Bllol^i n^-ol^^o^ ^2:7> ^ ^^sfEjel-^ c^l^^ ^ ^icf. 
<86> SE^^ o]9\. c^^o] ^ ^vxgofl o^gj) ;^ioi-^ 7].^ SG-DFB 511 ol;^^ CfoljJ.^ol] ^j^6\] 

^ ^2:71 (Optical modulator)^- ^ #^7] (Semiconductor optical amplifier)* ^^ 
^Vufo] tiV^^i y]^o^] ^ o;^c|-. ^ ^]o}.^ SG-DFB eHo]^-] rfoj^jBSl -f-^ofl 

^^(Electro-absorber) ^^^><^ 017^^-^^^ ^s)-^ (Frequency 

chirping)<Hl cflt!: "^^^ ^><^ ^Tle^ ^^-g- A>-g-^ ^ ^ ^s. 

7l7> ^o] ^^£]CH Ji ^^o^ ^;^>^ A>^^ ^ o;[c|-. 

<87> £.70. ^3011 SA]^ SG-DFB Bllol^i ^-^l^^fil S^^l-E.'d'^lcf. -£7<HlAi a>-§-^ £^^^51 

^ £3^ £^-^J:7> ;^14!*>^ ^^^^^5^}- -^'^^>t^, •40'^ n^ InP ^ 

'41'^ p^ InP ^^^V^f^* M-Bftfl^ ^^]^. 
<88> ^ ^^s] H>#^t!: ^12 SG-DFB ^]o]7^ t\-o]^^^ ^^^^ 

<89> £.^1^ SG-DFB ellol;^^ cfoj^jc- sG-DFB ^ ^ SG-DFB ^ 

S^S] Sl^^^> ^7l(Zl, Z'D* SG-DFB21 w.2flzi ;^12 

SG-DFB^ ^eflu sj-^^ 4e7fl ^-^^tb ^^^l^-. ^8<^] SG-DFB eflo]^-] ^o]^^o:i 

€sl^ 3E3011 S-A]^ SG-DFB x:]-o] ^S.si\- :^o.o.^ ^^o. A^^^t^, 
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<90> o]^6\]A^ A^t^^V ^ ^^tt ^^Hl ^ -£^<H1 21*11 ^^^^^ <^VMJ1 

. ^^^^ Aj-Aj.^ ^<HM-^1 ^ofl^i <^Si ^1^, ^ l^^gol 7>^ 



<9i> ^ ^vt^o^ SG-DFB i\]o]7;\ cfol^jE.^ o]^ ^^«^lAi ^ol 0.0,1 

o^^Al^ ^ oj^ ^SS^ ^HflSl Il|.;g-7l-^o. o^^ ols.<^^ <y:^o,l tieflu aVA>cf o. = 
7]-^ i]]o]7i\6\] tilefl :f J:^^ 

<92> 5£^ ^ SG-DFB ^]o]7:\ cfol^c^ 21- '^^Sl ^^Mlol <^^oi ^^ofl Sltfl 

<93> ^Hflo^ e1]ol^-1 4o1^:e-21 jz]-^ o.^ ;Hl2|-ol 7>^*>S.S Afl^^ 
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1] 

^^*>^ ;*lll ^1^*^^:=)- ^12 ol^<^^^ ^wl*>^ ^#^^> ^^7>^ ellolx-l 

^^71 ^11 ol^<^^<Hl ^711- ^11 ^#^^>7> ^>^^£]ZL. >a-7l 1 ^^^:^} 

^}o]o\] ^^:^]o] c^o] ^^^^ SG-DFB ^S^; ^ 

<^1<H1 ;^12 ^^i-^lc>1 <^^ol ^^^^ SG-DFB ^wl^>n^, 

^7l ;^ll ^ ^12 #^1- ^Sl-ofl vc\.^ ^^s:]-^ eflol^-l^ 7>^sl 

21 

m^^^ 3] 

^1 1 *J-<H1 9X^^^, 

'^■71 ^11 Aj-7i ;^i2 ^>^M]<H<^^sl #^1- ^s}-^ ^V7l ^^Ml^^-^ 

^4 ^7] ;^12 ^7>S1^ ^^^^ ^^A]^ o.^Al oj^ol^^l^ a;8 
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[^^*J- 5] 

^7] ^^^^]o]o^<^ ^ ^1-71 ^12 #^1-^ -S-^tl: 3.7]S. , 

[^^*^ 6] 
7] 
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^ 'a=^> -9-1- ^^^f-: 

♦ ^1^^1-71 ^11 ^^Ml^l-g- 

^7] ^12 <^^S] ^1-71 #eflH.f^ ^oll -^71 ^12 ^^:*11<H'^^<H1 

;^l^sl-7] ^tlr ^12 ^-^oMlcH-g- 

[^^1]- 8] 

^7] m ^^^^}^ ^7]9\- ^7] ^%^7}9] ^7]^ A^S. CfS-Tfl S^JL . ^7] 
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^^71 7]:^^ InP 7]^o]ji^ ^y] ^^S.^ InGaAsP^Nl <lS ^l^^H^loi, ^7] # 

10] 

[^J^^^ 11] 

^1 7 *c^'^l %[olA^, 

^7] ;*lll <=ms] ^^>^]<^^^ ^ >a-7l ^^>^H<g^Sl #^1-^ -g-*^?!- H 
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